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Description 

This invention is in the field of stents for maintaining 
patency of any one of a multiplicity of vessels of the 
human body. s 

In the last decade, many different designs of stents 
have been used to maintain patency of arteries and 
other vessels of the human body. In all such devices, 
hoop strength is an important characteristic. Specifi- 
cally, the stent must have enough hoop strength to 10 
resist the elastic recoil exerted by the vessel into which 
the stent is placed. The Mass stent described in the 
U.S. Patent No. 4,553,545 and the Dotter stent 
described in U.S. Patent No. 4,503,569 are each open 
helical coils. The Palmaz stent described in the U.S. 15 
Patent No. 4,733,665 is of the "Chinese finger" design. 
The Gianturco- Rubin stent currently sold by Cook. Inc. 
is another stent design which like the stents of Mass, 
Dotter and Palmaz does not have any closed circular 
member to optimize hoop strength. 20 

European patent application 0,566,807 describes a 
post-deployment stent formed by joining together a 
number of unitary elements. Once constructed, the 
stent has a number of closed rings connected by 
straight longitudinals. 25 

The ideal arterial stent utilizes a minimum wire size 
of the stent elements to minimize thrombosis at the 
stent site after implantation. The ideal arterial stent also 
possesses sufficient hoop strength to resist elastic 
recoil of the artery. The optimum design for maximizing 30 
hoop strength is a closed circular structure which has a 
small diameter when percutaneously inserted into a 
vessel and which expands into the form of multiplicity of 
closed circular structures (i.e. rings) when expanded 
outward against the vessel wall. 35 

In accordance with a first aspect of the invention, 
there is provided a post-deployment stent structure for 
maintaining patency of a vessel of a human body, the 
stent structure having a multiplicity of closed, generally 
circular rings, the plane of each ring being generally 40 
parallel to the plane of each adjacent ring, the rings hav- 
ing a generally common longitudinal axis which is per- 
pendicular to the plane of each ring with the rings being 
spaced apart from each other and having a multiplicity 
of structures forming longitudinals, the longitudinals 45 
being fixedly attached to the rings, the stent structure 
being characterised by: 

at least two longitudinals having an undulating 
shape so as to enhance longitudinal flexibility. so 

In accordance with another aspect of the invention 
there is provided an initial structure that is capable of 
being formed into a pre-deployment stent structure 
which in turn is capable of being deployed into a post- 55 
deployment stent structure according to the first aspect 
of the invention for placement within a vessel of the 
human body, the initial structure being characterised by: 



a multiplicity of flat ovals which in the post-deploy- 
ment stent form said multiplicity of closed, generally 
circular rings, the plane of each oval being gener- 
ally parallel to the plane of all other ovals, the ovals 
having a common longitudinal axis which is perpen- 
dicular to the plane of each oval and which longitu- 
dinal axis passes through the geometric centre of 
the ovals; and 

a multiplicity of longitudinals fixedly attached to the 
ovals, at least two of the longitudinals having an 
undulating shape so as to enhance longitudinal 
flexibility, the longitudinals being positioned onto 
the ovals so as to be generally parallel to the longi- 
tudinal axis of the ovals, at least one of the longitu- 
dinals being spaced apart from all other 
longitudinals. 

In accordance with a further aspect of the invention 
there is provided a pre-deployment stent structure 
which is capable of being deployed into a post-deploy- 
ment stent structure according to the first aspect of the 
invention for placement within a vessel of the human 
body, the pre-deployment structure being formed from 
an initial structure being characterised in that the initial 
structure consists of a multiplicity of flat ovals which in 
the post-deployment stent form said multiplicity of 
closed, generally circular rings, the plane of each oval of 
said initial structure being generally parallel to the plane 
of all other ovals, the ovals also having a minor axis and 
a major axis and a minor axis dimension and a major 
axis dimension, the ovals having a common longitudinal 
axis which is perpendicular to the plane of each oval 
and which longitudinal axis passes through the geomet- 
ric centre of the ovals, and a multiplicity of longitudinals 
fixedly attached to the ovals, the longitudinals being 
positioned onto the ovals from a single metallic struc- 
ture, at least two of the longitudinals having an undulat- 
ing shape so as to enhance longitudinal flexibility, and 
the pre-deployment stent structure being formed by 
folding the ovals about each oval's minor axis in nested 
relation each with respect to the other, the pre-deploy- 
ment stent structure being adapted to form a post- 
deployment stent structure having a multiplicity of gen- 
erally circular rings that are formed from the ovals. 

An embodiment of the invention provides an 
expandable stent that can be used in an artery or any 
other vessel of the human body which, when expanded, 
forms a multiplicity of generally circular rings whose 
closed structure optimizes hoop strength so as to mini- 
mize elastic recoil of the vessel into which the stent is 
inserted. Furthermore, the structure of an embodiment 
of the stent according to the present invention is initially 
in the form of folded ellipses or ovals which can be 
formed to a small diameter for percutaneous insertion 
by means of a stent delivery catheter. The ovals can be 
joined to each other by at least two undulating shaped 
wires which are called "longitudinals" which serve to 
space the deployed rings within the vessel. Undulating 
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longitudinals can be employed in either straight or highly 
curved vessels such as some coronary arteries. 

An embodiment of the invention provides a stent 
having a maximum hoop strength by the employment of 
closed, generally circular structures which are in fact 
rings. 

In an embodiment of the invention the rings are ini- 
tially in the form of ovals that can be folded to fit onto a 
cylindrical structure at a distal portion of a stent delivery 
catheter. 

In an embodiment of the invention the fully 
deployed rings are spaced apart by means of longitudi- 
nals which comprise at least two undulating wires that 
are placed to be generally parallel to the longitudinal 
axis of the vessel into which the stent is deployed. 

In an embodiment of the invention the pre-deploy- 
ment stent structure is formed as a single piece out of 
metal tube having a smaller inside diameter as com- 
pared to the outside diameter of an expandable balloon 
onto which the pre-deployment stent is mounted. 

An embodiment of the invention is described here- 
inafter, by way of example only with reference to the 
accompanying drawings, in which: 

Fig. 1 is a side view of a stent after it has been 
deployed; i.e., in its post-deployment form; 

Fig. 2 is a transverse cross section at section 2-2 of 
Fig. 1 illustrating how the longitudinals are joined to 
the rings; 

Fig. 3 is a cross section at section 3-3 of Fig. 2 
showing the joining of a single ring to the longitudi- 
nals; 

Fig. 4 is a side view of a stent prior to being 
mounted onto a stent delivery catheter; i.e.. in the 
form of an initial structure; 

Fig. 5 is a transverse cross section at section 5-5 of 
Fig. 4 illustrating how the longitudinals are joined to 
the ovals; 

Fig. 6 is a side view of a pre-deployment form of the 
stent structure in which the ovals have been folded 
into a small diameter cylinder that is placed around 
a deflated balloon situated near the distal end of a 
stent delivery catheter; 

Fig. 7 is a partial side view of a pre-deployment 
stent structure showing only two of a multiplicity of 
folded ovals formed around an expandable balloon 
in which the ovats are folded in an alternative man- 
ner as compared with Fig. 6; 

Fig. 8 is a side view of a post-deployment stent 
structure in accordance with the invention which uti- 
lizes two undulating longitudinals on opposite sides 



of the stent for improved placement in curved ves- 
sels; and 

Rg. 9 is a side view of a stent as etched out of a 
5 small diameter metal cylinder as a single piece of 
metal. 

Rg. 1 is a side view of an embodiment of a cylindri- 
cal stent 1 shown in its post-deployment configuration. 

io The stent 1 has a multiplicity of rings 2 which are 
spaced apart by four wires called longitudinals. As seen 
in Figs. 1 and 2, at the top of the stent is longitudinal 4T, 
at the bottom is longitudinal 4B, at the left side is longi- 
tudinal 4L and at the right side is longitudinal 4R. 

15 Although FIGS. 1 and 2 show 7 rings and 4 longitudi- 
nals, it is apparent that the stent can be made longer by 
adding rings or increasing the separation between 
rings. In a similar manner, the stent can be made 
shorter by reducing the number of rings or decreasing 

20 the spacing between rings. Also variable spacing of the 
rings is envisioned for accomplishing a variety of pur- 
poses including increased hoop strength at a particular 
section of the stent. Also, it is envisioned that the two or 
more longitudinals could be utilized for this stent design 

25 with a maximum number being 32. 

FIGS. 2 and 3 illustrate the joining of the longitudi- 
nals to the rings. Specifically the longitudinals can be 
placed into cutouts in the form of notches 5 located on 
the outside perimeter of the ring 2. The longitudinals 

30 can then be spot welded, adhesively bonded or joined 
by any variety of means to the rings 2. It is also envi- 
sioned that the longitudinals could be placed on the 
inside perimeter of the ring 2. or holes could be 
mechanically or laser drilled through the ring 2 for place- 

35 ment therethrough of the longitudinals. 

FIGS. 4 and 5 illustrate a stent V shown in one par- 
ticular form in which it could be fabricated; i.e.. in an ini- 
tial structure form. Specifically, FIGS. 4 and 5 show that 
this initial form of the stent V is a multiplicity of parallel 

40 ellipses or ovals Z each oval having the same minor 
axis dimension m and major axis dimension M. The 
oval's minor axis passes through the center of the longi- 
tudinals 4L and 4R. The oval's major axis passes 
through the center of the longitudinals 4T and 4B. It is 

45 important to note that, if it is desired to have a final out- 
side diameter D (as seen in FIG. 2) of the ring 2 after it 
is fully deployed, then it can be shown that D is given by 
the equation D 2 = 1/2 (m 2 + M 2 ) . 

To place the stent design of FIGS. 4 and 5 onto a 

so balloon that is mounted near the distal end of a stent 
delivery catheter, it is necessary to fold the ovals 2' 
around that balloon. Specifically, the prfrdeployment 
cylindrical stent 1" can be formed onto an expandable 
balloon 6 as shown in FIG. 6 by folding the ovals 2' 

55 about the dotted line F (which is the minor axis of the 
oval 2 1 ) as shown in FIG. 5. Specifically, as seen in FIG. 
4, the top and bottom of the ovals 2' could be held sta- 
tionery while the side longitudinals 4R and 4L are 
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pushed to the left which results in the pre-deployment 
structure which is shown as the stent 1" in FIG. 6. An 
optimum design has the folded ovals 2" as shown in 
FIG. 6 with the stent 1" being a cylinder whose outside 
diameter is equal in size to the minor axis dimension m. 
When the balloon 6 of FIG. 6 is expanded, the pre- 
deployment stent V structure forms the post-deploy- 
ment stent 1 structure having circular rings 2 as shown 
in FIGS. 1 and 2. 

The stent 1 is an alternative embodiment for a pre- 
deployment structure of the stent as it is placed onto a 
balloon. Specifically. FIG. 7 shows 2 folded rings 2" of a 
multiple ring stent V". The stent 1'" being formed by 
holding the top and bottom of the stent V of FIG. 4 sta- 
tionery while pushing the longitudinal 4R to the left and 
pushing the longitudinal 4L to the right. Like the stent 1 " 
of FIG. 6, when mounted onto a balloon, the stent 1*" 
has a cylindrical shape with a diameter equal to the 
dimension m. 

Figs. 1 to 7 inclusive illustrate stents that employ 
longitudinals that are formed from generally straight 
wires. Fig. 8 shows an embodiment of a stent 10 
according to the present invention that has two undulat- 
ing longitudinals. Specifically, the left side longitudinal 
14L (shown as dotted lines) and the right side longitudi- 
nal 14R are each undulating shaped longitudinals. A 
stent such as stent 10 could have two or more undulat- 
ing longitudinals. Such a stent would bend more easily 
during insertion into a vessel and would be more readily 
adaptable for placement in curved vessels such as 
some coronary arteries. 

Typically, the rings and longitudinals of the stents 
would be made of the same material. Typical metals 
used for such a stent would be stainless steel, tantulum, 
titanium, or a shape memory metal such as Nitinol. If 
Nitinol is used, the stent would be heat treated into the 
shape at body temperature having circular rings 2 as 
shown in FIGS. 1 and 2. The rings could then be dis- 
torted into ovals as shown in FIGS. 4 and 5 and then 
mounted onto a stent delivery catheter which does not 
employ a balloon but is of the more general shape 
described in the previously cited U.S. Patent No. 
4,553,545 by C.T. Dotter. Such a design would provide 
the desired stent structure having a multiplicity of gener- 
ally circular rings instead of the Dotter design of a heli- 
cal spring which inherently has a lesser hoop strength 
as compared to the present invention. 

It should be understood that once the ovals are 
folded onto a stent delivery catheter, when they fully 
deploy, they do not form perfectly circular rings as 
shown in FIG. 2, but rather they are of a generally circu- 
lar shape. Such comparatively small deviations from an 
exactly circular shape do not appreciably decrease 
hoop strength because they are in fact closed structures 
that are almost exactly circular. 

It should also be understood that at least part of the 
end rings of the stent could be fabricated from or coated 
with a radiopaque metal such as tantalum or gold to pro- 



vide a fluoroscopic indication of the stent position within 
a vessel. However, the other rings and the longitudinals 
could be made from a much less dense metal which 
would provide less obscuration of the central region 

5 within the stent. For example, the stent rings and longi- 
tudinals could all be fabricated from titanium or a tita- 
nium alloy except the end rings which could be formed 
from gold which is then plated with titanium. Thus, the 
entire outside surface of the stent would be titanium, 

10 which is known to be a comparatively non-thrornbogenic 
metal while the gold in the end rings provides an 
improved fluoroscopic image of the stent extremities. 
The dimensions of stent rings are typically 0.1 to 

0. 3 mm thick, with a width of 0.1 to 0.5 mm and an out- 
15 side diameter D between 2.0 and 30.0 mm depending 

on the luminal diameter of the vessel into which it is 
inserted. The length of the stent could be between 1 
and 10 cm. The wire diameter for the longitudinals 
would typically be between 0.05 and 0.5 mm. 

20 Although the designs of FIGS. 1 through 7 inclusive 
illustrate separate longitudinals attached to a multiplicity 
of rings, this invention also contemplates an initial stent 
structure which is chemically etched from thin-walled 
tubing having an oval transverse cross section. Thus 

25 the oval and longitudinals would be formed from a single 
piece of metal thus precluding the need for attaching the 
longitudinals to the rings. In a similar manner laser or 
EDM machining could be used to form the stent from a 
thin-walled tube. 

30 It is further anticipated that a pre-deployment stent 
structure 20 as shown in Fig. 9 could be formed from a 
thin-walled cylindrical tube whose inside diameter is 
slightly smaller than the outside diameter of the balloon 
6 shown in Fig. 6. A pattern such as that shown in either 

35 Fig. 6 or Fig. 7 could be photoetched onto a thin-walled 
metal cylinder. The one piece structure 20 shown in Fig. 
9 has folded ovals 22 and longitudinals 23T, 24B, 24R 
and (not shown) 24L. This pre-deployment stent struc- 
ture 20 could then be mounted onto the expandable bal- 

40 loon; the stent having sufficient elastic recoil to firmly 
grasp down onto the balloon. 

Various other modifications, adaptations, and alter- 
native designs are of course possible in light of the 
above teachings and within the scope of the invention. 

45 

Claims 

1 . A post-deployment stent structure (10) for maintain- 
ing patency of a vessel of a human body, the stent 

so structure (10) having a multiplicity of closed, gener- 
ally circular rings (12), the plane of each ring being 
generally parallel to the plane of each adjacent ring 
(12), the rings (12) having a generally common lon- 
gitudinal axis which is perpendicular to the plane of 
55 each ring (12) with the rings (12) being spaced 
apart from each other and having a multiplicity of 
structures forming longitudinals (14), the longitudi- 
nals (14) being fixedly attached to the rings (12). 
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the stent structure (10) being characterised by: 

at least two longitudinals (14L.14R) having an 
undulating shape so as to enhance longitudinal 
flexibility. 5 

2. The stent of Claim 1 , wherein the longitudinals (1 4) 
comprise a pair of top and bottom longitudinals and 
a pair of side longitudinals, the top and bottom lon- 
gitudinals being adapted to maintain an essentially 10 
unchanged shape in the absence of the multiplicity 

of generally circular rings, and the side longitudi- 
nals having said undulating shape. 

3. The stent of Claim 1 or Claim 2, wherein the longi- 15 
tudinals (14) are of unitary construction with the 
generally circular rings (12) from a single piece of 
thin-walled metal tubing. 

4. The stent of Claim 1 or Claim 2, wherein the rings 20 
(12) have a multiplicity of cutouts (5) for the place- 
ment therethrough of the longitudinals (14), the lon- 
gitudinals being generally elongated structures that 

lie parallel to the common longitudinal axis of the 
generally circular rings (12). 25 

5. The stent of claim 4, wherein the cutouts (5) on the 
rings are formed in unitary construction with the 
longitudinals (14) from a single piece of metal. 

30 

6. The stent of claim 5, wherein the single piece of 
metal is generally in the form of a thin-walled cylin- 
der. 

7. The stent of claim 1 , wherein at least one of the Ion- 35 
gitudinals (14) is spaced apart from all other longi- 
tudinals (14). 

8. The stent of claim 1 , wherein each longitudinal (14) 

is spaced apart from every other longitudinal (14). 40 

9. The stent of claim 1 , wherein at least one of the lon- 
gitudinals (14) is a linearly directed, elongated 
structure. 

45 

1 0. The stent of claim 1 , wherein the rings (1 2) and lon- 
gitudinals (1 4) are made from titanium. 

11. The stent of claim 1, wherein the multiplicity of cir- 
cular rings (12) has exactly two end rings which are so 
those rings which have an adjacent ring on only one 
side and at least one interior ring which has adja- 
cent rings on both sides, at least some portion of 

the end rings being formed from a metal having a 
higher density as compared to the density of the 55 
metal of the at least one interior ring. 

12. The stent of claim 1, wherein the stent is formed 



from a metal having a shape memory characteris- 
tic. 

13. An initial structure (1*) that is capable of being 
formed into a pre-deployment stent structure which 
in turn is capable ol being deployed into a post- 
deployment stent structure as claimed in any pre- 
ceding claim for placement within a vessel of the 
human body, the initial structure being character- 
ised by: 

a multiplicity of flat ovals (2*) which in the post- 
deployment stent form said multiplicity of 
closed, generally circular rings (12), the plane 
of each oval being generally parallel to the 
plane of all other ovals, the ovals having a com- 
mon longitudinal axis which is perpendicular to 
the plane of each oval and which longitudinal 
axis passes through the geometric centre of 
the ovals; and 

a multiplicity of longitudinals (14) fixedly 
attached to the ovals (2*), at least two of the 
longitudinals having an undulating shape so as 
to enhance longitudinal flexibility, the longitudi- 
nals being positioned onto the ovals so as to be 
generally parallel to the longitudinal axis of the 
ovals, at least one of the longitudinals being 
spaced apart from all other longitudinals. 

14. The initial structure of claim 13 wherein the ovals 
(2*) and the longitudinals (14) are unitary. 

15. A pre-deployment stent structure (20) which is 
capable of being deployed into a post-deployment 
stent structure as claimed in any of claims 1 to 12 
for placement within a vessel of the human body, 
the pre-deployment structure being formed from an 
initial structure being characterised in that the initial 
structure consists of a multiplicity of flat ovals which 
in the post-deployment stent form said multiplicity of 
dosed, generally circular rings (12), the plane of 
each oval of said initial structure being generally 
parallel to the plane of all other ovals, the ovals also 
having a minor axis and a major axis and a minor 
axis dimension and a major axis dimension, the 
ovals having a common longitudinal axis which is 
perpendicular to the plane of each oval and which 
longitudinal axis passes through the geometric cen- 
tre of the ovals, and a multiplicity of longitudinals fix- 
edly attached to the ovals, the longitudinals being 
positioned onto the ovals from a single metallic 
structure, at least two of the longitudinals having an 
undulating shape so as to enhance longitudinal 
flexibility, and the pre-deployment stent structure 
being formed by folding the ovals about each oval's 
minor axis in nested relation each with respect to 
the other, the pre<leployment stent structure being 
adapted to form a post-deployment stent structure 
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having a multiplicity of generally circular rings that 
are formed from the ovals. 

16. The pre-deployment stent structure of claim 15 
wherein the ovals {Z) are folded around an expand- 
able balloon (6) located near the distal end of a 
stent delivery catheter. 

17. The pre-deployment stent structure of claim 15 
wherein the ovals (2*) are folded around the oval's 
minor axis to form a pre-deployment structure of a 
generally cylindrical shape that can be mounted 
onto a stent delivery catheter. 

18. The pre-deployment stent structure of claim 15 
wherein one side of the ovals (2*) is folded in one 
direction and the opposite side of the ovals is folded 
in the opposite direction to form a pre-deployment 
structure of a generally cylindrical shape. 

19. The pre-deployment stent structure of claim 15, 
wherein the outer diameter of the generally cylindri- 
cal pre-deployment stent structure is approximately 
the same as the minor axis dimension of the oval 
(2')- 

20. The pre-deployment stent structure of claim 17, 
wherein the stent structure formed from the single 
metallic structure is a cylinder that is smaller in its 
inside diameter as compared to the outside diame- 
ter of an expandable balloon (6) located at a distal 
portion of a stent delivery catheter onto which the 
stent structure is mounted. 

21 . The pre-deployment stent structure of any of claims 
15 to 20, wherein said at least two longitudinals 
having an undulating shape (14LJ4R) comprise a 
multiplicity of straight sections and undulating sec- 
tions with each straight section being joined contin- 
uously to an undulating section, the straight 
sections of all of the longitudinal structures being 
generally parallel to the longitudinal axis of the 
stent, the undulating sections of each longitudinal 
structure being of a generally curved shape so as to 
allow each undulating longitudinal structure to read- 
ily expand and contract in length during insertion of 
the stent in to a curved vessel. 

22. The pre-deployment stent structure of claim 21, 
wherein each undulating section is in the general 
form of a sine wave. 

Patentanspruche 

1. Nachentfaltungsstent (10) zur Aufrechterhaltung 
der Durchgangigkeit eines GefaGes eines mensch- 
lichen KGrpers, wobei der Stent (10) mehrere 
geschlossene. allgemein runde Ringe (12) hat. die 



Ebene jedes Ringes allgemein parallel zu der 
Ebene des jeden benachbarten Ringes (12) ist, die 
Ringe (12) eine allgemein gemeinsame Lflngs- 
achse haben, welche senkrecht zu der Ebene eines 

s jeden Ringes (12) ist, die Ringe (12) einen Abstand 
voneinander haben und mehrere Strukturen haben, 
die Langselemente (14) bilden, und die L&ngsele- 
merrte (14) an den Ringen (12) fest befestigt sind, 
wobei der Stent (10) durch wenigstens zwei Lflngs- 

ro elemente (14L, 14R) gekennzeichnet ist, die eine 
Wellenform besitzen, urn so die LSngsf lexibilitat zu 
verbessern. 

2. Stent nach Anspruch 1, bet dem die L&ngsele- 
15 mente (14) ein Paar von oberen und unteren 

Ldngselementen und ein Paar von Seiteniangsele- 
menten umfassen, wobei die oberen und unteren 
Ldngselemente so ausgebildet sind, daft sie in 
Abwesenheit der mehreren allgemein runden 
20 Ringe eine im wesentlichen unverSnderte Form 
behalten, und die Seitenlangselemente die Wellen- 
form haben. 

3. Stent nach Anspruch 1 Oder Anspruch 2, bei dem 
25 die Langselemente (14) einheitlichen Bau mit den 

allgemein runden Ringen (12) aus einem einzigen 
Stuck eines dunnwandigen Metallschlauches 
haben. 

30 4. Stent nach Anspruch 1 Oder Anspruch 2, bei dem 
die Ringe (12) mehrere Ausschnitte (5) zum Plazie- 
ren der Langselemente (14) durch sie hindurch 
haben. wobei die Langselemente allgemein langli- 
che Bauteile sind, die parallel zu der gemeinsamen 

35 Ldngsachse der allgemein runden Ringe (12) lie- 
gen. 

5. Stent nach Anspruch 4, bei dem die Ausschnitte (5) 
an den Ringen in einheitlicher Bauweise mit den 

40 Langselementen (14) aus einem einzigen Metall- 
stuck geformt sind. 

6. Stent nach Anspruch 5, bei dem das einzelne 
Metallstuck allgemein in der Form eines dunnwan- 

45 digen Zyiinders vorliegt. 

7. Stent nach Anspruch 1 . bei dem wenigstens eines 
der Langselemente (14) von alien anderen Langs- 
elementen (14) einen Abstand hat. 

50 

8. Stent nach Anspruch 1 . bei dem jedes Langsele- 
ment (14) von jedem anderen Langselement (14) 
einen Abstand hat. 

65 9. Stent nach Anspruch 1, bei dem wenigstens eines 
der Langselemente (14) linear ausgerichtete, lang- 
liche Struktur hat. 
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1 0. Stent nach Anspruch 1 , bei dem die Ringe (1 2) und 
die L&ngselemente (14) aus Titan bestehea 

1 1 . Stent nach Anspruch 1 , bei dem die mehreren run- 
den Ringe (12) genau zwei Endringe haben, die 
jene Ringe sind, die nur auf einer Seite einen 
benachbarten Ring haben, und wenigstens einen 
Innenring haben, der aul beiden Selten benach- 
barte Ringe hat, wobei wenigstens ein Teil der 
Endringe aus einem Metall mit einer hOheren 
Dichte gegenuber der Dichte des Metalles des 
wenigstens einen Innenringes gebildet ist. 

12. Stent nach Anspruch 1, bei dem der Stent aus 
einem Metall mit der Eigenschaft eines Formerin- 
nerungsvermftgens gebildet isl 

13. Ausgangsstruktur (1 '), die zu einem Vorerrrfaltungs- 
stent gebildet werden kann, welcher seinerseits zu 
einem Nachentfaltungsstent nach einem der vor- 
ausgehenden Anspruche zur Plazierung in einem 
GefaG des menschlichen KOrpers entfaltet werden 
kann, gekennzeichnet durch: 

mehrere f lache Ovale (2*), die in dem Nachent- 
faltungsstent die mehreren geschlossenen, all- 
gemeinen runden Ringe (12) bilden, wobei die 
Ebene eines jeden Ovals allgemein parallel zu 
der Ebene alter anderen Ovale ist und die 
Ovale eine gemeinsame Ldngsachse haben, 
die senkrecht zu der Ebene jedes Ovals liegt 
und durch den geometrischen Mittelpunkt der 
Ovale veriauft, und 

mehrere Langselemente (14), die test an den 
Ovalen (2*) befestigt sind, wobei wenigstens 
zwei der Langselemente eine Welienform 
haben, urn so die Langsflexibilitat zu verbes- 
sern, und die Langselemente auf den Ovalen 
so positioniert sind, daft sie allgemein parallel 
zu der Ldngsachse der Ovale sind, wobei 
wenigstens eines der Langselemente einen 
Abstand von alien anderen Lflngselementen 
besitzt 

14. Ausgangsstruktur nach Anspruch 13, bei der Ovale 
(2*) und die Ungselemente (14) einheitlich sind. 

15. Vorentfaitungsstent (20), der zu einem Nachentfal- 
tungsstent nach einem der Anspruche 1 bis 12 zur 
Plazierung in einem GefaB des menschlichen KOr- 
pers entfaltet werden kann, wobei die Vorentfal- 
tungsstruktur aus einer Ausgangsstruktur gebildet 
ist, die dadurch gekennzeichnet ist. daft die Aus- 
gangsstruktur aus mehreren flachen Ovalen, die in 
dem Nachentfaltungsstent die mehreren geschlos- 
senen, allgemein runden Ringe (12) bilden, wobei 
die Ebene eines jeden Ovals der Ausgangsstruktur 



allgemein parallel zu der Ebene aller anderen 
Ovale liegt, die Ovale auch eine Weinere Achse und 
eine grOBere Achse und eine Weinere Achsenab- 
messung und eine grOBere Achsenabmessung 

5 haben und die Ovale eine gemeinsame Ldngs- 
achse besitzen, die senkrecht zu der Ebene eines 
jeden Ovals ist und durch den geometrischen Mit- 
telpunkt der Ovale veriauft, und aus mehreren fest 
an den Ovalen befestigten Lflngselementen 

w besteht, wobei die auf den Ovalen positionierten 
Langselemente ein einzelnes Metallbauteil bilden, 
wenigstens zwei der Langselemente eine Welien- 
form haben, urn so die Langsflexibilitat zu verbes- 
sern, und der Vorentfaitungsstent durch Fallen der 

is Ovale urn jede Weinere Achse des Ovals jeweils in 
geschachtelter Beziehung zu dem anderen gebildet 
ist, wobei der Vorentfaitungsstent so ausgebildet 
ist, da 6 er einen Nachentfaltungsstent mit mehre- 
ren allgemein runden Ringen bildet, die aus den 

20 Ovalen gebildet werden. 

16. Vorentfaitungsstent nach Anspruch 15, bei dem die 
Ovale (2') urn einen ausdehnbaren Ballon (6) gefal- 
tet sind, der nahe dem distalen Ende des Stentab- 

25 gabekatheters angeordnet ist. 

17. Vorentfaitungsstent nach Anspruch 15, bei dem die 
Ovale (2') urn die Weinere Achse des Ovals unter 
Bildung einer Vorentfaltungsstruktur von allgemein 

30 zylindrischer Form, die auf einem Stentabgabeka- 
theter befestigt werden kann, gefaltet sind. 

18. Vorentfaitungsstent nach Anspruch 15, bei dem 
eine Seite der Ovale (2*) in einer Richtung und die 

35 gegenuberliegende Seite der Ovale in der entge- 
gengesetzten Richtung gefaltet ist urn eine Vorent- 
faltungsstruktur von allgemein zylindrischer Form 
zu bilden. 

40 1 9. Vorentfaitungsstent nach Anspruch 15, bei dem der 
AuBendurchmesser der allgemein zylindrischen 
Vorentfaltungsstentstruktur etwa der gleiche wiedie 
Abmessung der Weineren Achse des Ovals (2') ist. 

45 20. Vorentfaitungsstent nach Anspruch 1 7, bei dem die 
aus der einzelnen Metallstruktur gebildete Stent- 
struktur ein Zylinder ist, der Weiner in seinem 
Innendurchmesser als der AuBendurchmesser 
eines ausdehnbaren Ballons (16) ist welcher an 

so einem distalen Abschnitt eines Stentabgabekathe- 
ters, auf welchem der Stent befestigt ist, angeord- 
net ist. 

21. Vorentfaitungsstent nach einem der Anspruche 15 
55 bis 20, bei dem die wenigstens zwei Langsele- 
mente mit Welienform (14L, 14R) mehrere gerade 
Abschnitte und wellerrfSrmige Abschnitte umfas- 
sen. wobei jeder gerade Abschnitt kontinuierlich mit 
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einem wellenffirmigen Abschnitt verbunden ist, die 
geraden Abschnitte aller Langselementstrukturen 
allgemein parallel zu der Lflngsachse des Stents 
sind und die welienfdrmigen Abschnitte jeder 
L&ngselementstruktur eine allgemein gekrummte 
Form haben und es so erlauben, daB jede wellen- 
fOrmige Ungselemerrtstruktur wdhrend des Einset- 
zen des Stents in ein gekrummtes Gefdft sich leicht 
ausdehnt und zusammenzieht. 

22. Vorentfaltungsstent nach Anspruch 21, bei dem 
jeder wellenfflrmige Abschnitt die allgemeine Form 
einer Sinuswelle hat. 

Revendications 

1. Structure de stent k post-dyploiement (10) pour 
maintenir rytat non obstru6 d'un vaisseau d'un 
corps humain, la structure de stent (10) comportant 
une multiplicity d'anneaux ferm6s globalement cir- 
culaires (12), le plan de chaque anneau ytant glo- 
balement parall&e au plan de chaque anneau (12) 
adjacent, les anneaux (12) ayant un axe longitudi- 
nal globalement commun qui est perpendiculaire 
au plan de chaque anneau (12) avec les anneaux 
(12) £cart£s les uns des autres et ayant une multi- 
plicity de structures formant des yiyments longitudi- 
naux (14), tes yiyments longitudinaux (14) ytant 
fix£s aux anneaux (12), la structure de stent (10) 
6tant caract§ris6e par : 

au moins deux pigments longitudinaux (14L, 
14R) qui ont une forme ondu!6e de fagon k 
amyiiorer la flexibility longitudinale. 

2. Stent selon la revendication 1. dans lequel les £16- 
ments longitudinaux (14) comprennent deux yiy- 
ments longitudinaux sup^rieur et infyrieur et deux 
yiyments longitudinaux latyraux, les yiyments lon- 
gitudinaux sup^rieur et infyrieur ytant congus pour 
conserver une forme essentiellement inchangye en 
Pabsence de la multiplicity des anneaux globale- 
ment circulates, et les yiyments longitudinaux laty- 
raux ayant ladite forme onduiye. 

3. Stent selon la revendication 1 ou la revendication 2, 
dans lequel les yiyments longitudinaux (14) for- 
ment une construction monobloc avec les anneaux 
globalement circulaires (12) £ partir d'une seule 
piyce de tuyau mytallique k paroi mince. 

4. Stent selon la revendication 1 ou la revendication 2, 
dans lequel les anneaux (12) ont une multiplicity de 
dycoupes (5) destinies au positionnement k tra- 
vers elles des yiyments longitudinaux (14), les yiy- 
ments longitudinaux ytant des structures 
globalement allongyes qui s'ytendent paraliyie- 
ment k laxe longitudinal commun des anneaux glo- 



balement circulaires (12). 

5. Stent selon la revendication 4, dans lequel les 
dycoupes (5) sur les anneaux sont form6es selon 

s une construction monobloc avec les yiyments lon- 
gitudinaux (14) k partir d'une seule piyce de mytal. 

6. Stent selon la revendication 5. dans lequel la seule 
piyce de mytal se prysente globalement sous la 

10 forme d'un cylindre k paroi mince. 

7. Stent selon la revendication 1, dans lequel au 
moins un des yiyments longitudinaux (14) est 
ycarty de tous les autres yiyments longitudinaux 

15 (14). 

8. Stent selon la revendication 1 , dans lequel chaque 
yiyment longitudinal (14) est ycarty de chaque 
autre yiyment longitudinal (14). 

20 

9. Stent selon la revendication 1, dans lequel au 
moins un des yiyments longitudinaux (14) est une 
structure allongye dirig6e Iin6airement. 

25 10. Stent selon la revendication 1, dans lequel les 
anneaux (12) et les yiyments longitudinaux (14) 
sont ryalisys k partir de titane. 

11. Stent selon la revendication 1, dans lequel la multi- 
30 plicity d'anneaux circulaires (12) comporte exacte- 
ment deux anneaux d'extrymity qui sont ces 
anneaux ayant un anneau adjacent seulement d'un 
cdty et au moins un anneau intyheur qui a des 
anneaux adjacents des deux cdtys, au moins une 
35 certaine partie des anneaux d'extrymity ytant for- 
m6e k partir d un mytal ayant une density plus yie- 
vye compary k la density du mytal de Tau moins un 
anneau intyrieur. 

AO 12. Stent selon la revendication 1, dans lequel le stent 
est formy k partir d'un mytal ayant une caractyristi- 
que de mymoire de forme. 

13. Structure initiate (V) qui est capable d'adopter la 
45 forme d'une structure de stent k pry-dyploiement 
qui, k son tour, est capable d'etre dyployye en une 
structure de stent k post-dyploiement selon Tune 
queiconque des revendications prycydentes pour 
ytre placye k I'intyrieur d'un vaisseau du corps 
so humain, la structure initiate ytant caractyrisye par : 

une multiplicity d'ovales plans (2 1 ) qui, dans le 
stent k post-dyploiement forment ladite multi- 
plicity d'anneaux fermys globalement circulai- 
55 res (12), le plan de chaque ovale ytant 

globalement paraliyie au plan de tous les 
autres ovales, les ovales ayant un axe longitu- 
dinal commun qui est perpendiculaire au plan 
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de chaque ovale et i'axe longitudinal traversant 
le centre g6om6trique des ovales ; et 
une multiplicity d'6!6ments longitudinaux (14) 
fix6s aux ovales (2*), au moins deux des 6I6- 
ments longitudinaux ayant une forme onduiye 
de fagon k amyiiorer la flexibility longitudinale, 
ies yiyments longitudinaux ytant posftionn^s 
sur Ies ovales de fagon a ytre gtobalement 
paralldles k I'axe longitudinal des ovales, au 
moins Tun des yiyments longitudinaux 6tant 
6cart6 de tous Ies autres yiyments longitudi- 
naux. 

14. Structure initiate selon la revendication 13, dans 
laquelle Ies ovales (2') et Ies yiyments longitudi- 
naux (14) sont monoblocs. 



mer une structure k pry-dyploiement de forme glo- 
balement cylindrique qui peut fitre mont6e sur un 
catheter de livraison de stent. 

5 18. Structure de stent k pry-dyploiement selon la 
revendication 15, dans laquelle un c6t6 des ovales 
(2') est pli6 dans une direction et le c6t6 oppos6 
des ovales est pli6 dans la direction oppos6e de 
fagon k former une structure k pry-dyploiement de 

w forme globalement cylindrique. 

19. Structure de stent k pry-dyploiement selon la 
revendication 15, dans laquelle le diam&tre exty- 
rieur de la structure de stent k pry-dyploiement glo- 
15 balement cylindrique est approximativement le 
mSme que la dimension du petit axe de I'ovale (2*). 



15. Structure de stent k pry-dyploiement (20) qui est 
capable d'etre d6ploy6e en une structure de stent k 
post-dyploiement selon Tune quelconque des 
revendications 1 & 12, pour gtre plac^e k I'intyrieur 
d'un vaisseau du corps humain. la structure k pry- 
dyploiement, 6tant form6e k partir d une structure 
initial e, caract6ris6e en ce que la structure initial e 
consiste en une multiplicity d'ovales plans qui, dans 
le stent k post-dyploiement, torment ladite multipli- 
city d'anneaux ferm6s globalement circulaires (1 2), 
le plan de chaque ovale de ladite structure initiale 
ytant globalement parallels au plan de tous Ies 
autres ovales, Ies ovales ayant aussi un petit axe et 
un grand axe ainsi qu'une dimension de petit axe et 
une dimension de grand axe. Ies ovales ayant un 
axe longitudinal commun qui est perpendiculaire au 
plan de chaque ovale et lequel axe longitudinal tra- 
verse le centre gyom&rique des ovales, et une mul- 
tiplicity d'6l6ments longitudinaux f ix6s aux ovales. 
Ies Elements longitudinaux ytant positions sur Ies 
ovales k partir dune seule structure mytallique, au 
moins deux des yiyments longitudinaux ayant une 
forme onduiye de fagon k am6liorer la flexibility lon- 
gitudinale, et la structure de stent k pr6<J6ploie- 
ment ytant form6e en pliant Ies ovales autour de 
chaque petit axe d'ovale selon une relation 
d'emboltement des uns par rapport aux autres. la 
structure de stent k pry-dyploiement ytant congue 
pour former une structure de stent k post-dyploie- 
ment munie d'une multiplicity d'anneaux globale- 
ment circulaires qui sont form6s k partir des ovales. 



20. Structure de stent k pry-dyploiement selon la 
revendication 1 7, dans laquelle la structure de stent 

20 formye k partir de la seule structure mytallique est 
un cylindre qui a un diam&tre intyrieur plus petit 
compary au diamytre extyrieur d'un ballon extensi- 
ble (6) situy au niveau d'une partie distante d'un 
cathyter de livraison de stent sur lequel la structure 

25 de stent est montye. 

21. Structure de stent a pry-dyploiement selon Tune 
quelconque des revendications 15 k 20, dans 
laquelle lesdits au moins deux 6l6ment longitudi- 

30 naux (14L, 14R) ayant une forme onduiye com- 
prennent une multiplicity de sections droites et de 
sections onduiyes dont chaque section droite est 
jointe de fagon continue a une section onduiye. Ies 
sections droites de toutes Ies structures longitudi- 

35 nales ytant globalement paraliyies k I'axe longitudi- 
nal du stent. Ies sections onduiyes de chaque 
structure longitudinale ayant une forme globale- 
ment recourbye de fagon k permettre k chaque 
structure longitudinale onduiye de s'allonger et de 

40 se rytrycir aisyment pendant I'insertion du stent k 
I'intyrieur d'un vaisseau recourby. 

22. Structure de stent k pry-dyploiement selon la 
revendication 21, dans laquelle chaque section 

45 onduiye a globalement la forme dune courbe en 
sinus. 



16. Structure de stent k pry-dyploiement selon la so 
revendication 15, dans laquelle Ies ovales (20 sont 
pli6s autour d'un ballon extensible (6) situy prys de 
rextrymity distale d'un cathyter de livraison de 
stent. 

55 

17. Structure de stent k pry-dyploiement selon la 
revendication 15, dans laquelle Ies ovales (2*) sont 
pliys autour des petits axes d'ovale de fagon k for- 
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